Objectives: First, to compare changes in cognitive function, behavioral symptoms, and physical function for Korean Long-Term Care Insurance (LTCI) beneficiaries with dementia in day care (DC) and home care (HC) settings over 1 year. Second, to examine the association between LTCI service type and the aforementioned health outcomes.
| INTRODUCTION
Korea is experiencing a rapid growth in the population of people with dementia (PWD). The proportion of PWD was 9.9% of the population aged 65 years and older in 2017 and is expected to increase to 15% by 2050 in Korea.
1,2 Because of cognitive impairment and a range of behavioral and psychological symptoms, the care of PWD creates a significant burden on families and societies, and often costs far more than the care for those without dementia. [3] [4] [5] Therefore, providing an adequate level of care and support is important to assist PWD with effectively maintaining functioning and to delay institutionalization.
The Korean government launched the public Long-Term Care
Insurance (LTCI) for the elderly in July 2008 to meet the care needs of older adults with poor health conditions. LTCI primarily covers
The name of any sponsor of the research contained in the paper, along with grant number: None to older adults is included in the national policy in several countries, including Korea. [14] [15] [16] [17] Among various HCBC services, DC services have gained significant attention for their ability to maintain PWD close to their environment, while providing family caregivers with respite and support. 18 Previous research suggests that DC use is effective for delaying declines in functional health and increasing quality of life among PWD. [19] [20] [21] [22] [23] [24] Studies also show that DC services can reduce caregiving time and burden and increase caregivers' life satisfaction. [25] [26] [27] In addition, the utilization of DC significantly reduced the mortality rate among community-dwelling frail older adults 28 and the risk of hospitalization or admission to nursing homes in LTC beneficiaries. 16 To date, a limited number of studies have examined health outcomes of DC in PWD or compared the effects of DC with those of other types of LTC modalities. One study reported that there was a significant decrease in behavioral and psychological symptoms in PWD who received DC, whereas home care (HC) beneficiaries showed an increase in these symptoms. 21 In Korea, one study compared activities of daily living (ADL) of PWD who received DC with those who received HC, 29 suggesting that HC beneficiaries showed significant improvements in ADL, whereas there was a reduction in behavioral symptoms in DC beneficiaries. Despite the evidence in favor of DC services and increasing trend of DC use within the Korean LTC industry, there have been no efforts to examine the effects of different HCBI services under LTCI on health outcomes of PWD.
The lack of such investigations limits our ability to examine the effectiveness of different HCBC services within the Korean LTCI system.
Thus, the aim of this study was to compare changes in cognitive function, behavioral symptoms, and physical function for Korean LTCI beneficiaries with dementia in DC and HC settings over 1 year, and to examine the associations between LTCI service type and these health outcomes.
| MATERIALS AND METHODS

| Study design and sources of data
We conducted a retrospective 1-year cohort study using the LTCI data set from 2008 to 2009. The data set is national-level data that is required by the Korean government for clinical assessment of all LTCI beneficiaries. It comprises demographic characteristics, a general health status (eg, medical diagnosis), an LTC approval checklist (LTCAC) score, and LTCI benefit eligibility levels. The LTCAC is a standardized tool to measure the care needs of beneficiaries in five areas, such as cognitive function, behavioral problems, ADL, nursing and special treatments, and rehabilitation needs. The benefit eligibility level is determined based on the LTCAC scores. A mandatory assessment is conducted every 12 months. Detailed information on the assessment can be found elsewhere. 9 This study was approved by the institutional review board at Yonsei University College of Nursing, Korea.
| Study sample
We identified participants from the data set, which included 234768 beneficiaries enrolled from 2008 to 2009. We extracted 7822 people from the data based on the following criteria: 1) aged 65 or older, 2) had a primary diagnosis of dementia, 3) classified as level 3, and 4) received either DC (n = 2608) or HC (n = 5214) consistently at least for 1 year. People who switched between the two services were not included. Figure 1 presents the flow of participant selection over the 1-year period.
| Study variables
This study included DC and HC for the analysis of health outcomes according to service types. DC centers primarily offer non-medical
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• The increasing number of older adults with dementia has challenged the Korean health care system.
• Results identified a significant association between the long-term care service type and functional health outcomes among people with dementia.
• The study findings of less cognitive decline, less disability progression, and similar decrease in behavioural symptoms in the day care group, compared with the home care group, provide evidence that day care services are likely to result in better health outcomes in people with dementia.
• The small degree of difference in the cognitive function, 
| Data analysis
The descriptive characteristics are presented as means (with standard deviations) or numbers with proportions (%). The differences between both groups were tested by either paired samples t-test for continuous variables or chi-square tests for categorical variables. The numbers and percentages of beneficiaries with dementia who showed better outcomes, stayed the same, and had worse outcomes over time were cross-tabulated according to service type and outcome variables.
We matched participants in DC with those in HC using the propensity-score matching method to minimize the selection bias
(1:1 nearest neighbor matching). Before performing propensity-score matching, we conducted a literature review and compared the baseline data between two groups to identify potentially explainable variables related to changes in participants' functional health outcomes, including geographic region, sex, age, insurance type, presence of caregiver, and history of stroke. After propensity-score matching was completed, two new groups were obtained, each with 416 beneficiaries. Also, absolute standardized differences for all covariates were calculated as a balance measure. A value that is close to zero is preferable, meaning that there are small differences between two groups in the matched sample. We used a love plot to display absolute standardized differences for selected covariates before and after matching.
We conducted a multivariate logistic regression to examine the association between service type and three functional outcomes (worsening of cognitive function, worsening of behavioral symptoms, and deterioration in physical function) after adjusting the potential confounders (age, sex, region, presence of caregiver, insurance type, history of stroke, and baseline cognitive function, behavioral symptoms, and ADL scores). The differences in functional outcomes between DC and HC were analyzed using paired samples t tests before and after propensity-score matching. The alpha level was set at 0.05.
Data were analyzed using the SPSS/WIN 14.0 (SPSS Inc., Chicago, IL).
3 | RESULTS Table 1 shows baseline characteristics of participants. In the unmatched cohort, there were statistically significant differences between DC and HC in most of the characteristics. For the DC group, more participants lived in large cities (39.6%) and mid-size cities (51.2%) than did those living in rural areas (9.2%); 36.6% of HC beneficiaries lived in rural areas. DC beneficiaries were less likely to live alone, receive Medical Aid benefits, and have a stroke history, compared with HC beneficiaries. At baseline, the DC group showed poorer cognitive function and more behavioral symptoms, as indicated by higher cognitive function scores (6.3 ± 2.0; P < .05) and behavioral symptoms scores (4.7 ± 2.8; P < .001). The HC group had worse physical functioning than did the DC group (P < .001).
After propensity-score matching, the baseline characteristics were compared between two service types ( Table 1) . Unlike the differences between DC and HC in unmatched samples, there were no significant differences between two groups at baseline in all variables. Figure 2 shows the absolute standardized differences before and after propensity-score matching. After propensity-score matching, the standardized differences for each variable were in the range of ±10%, meaning that there was no bias. and ADL scores between the two unmatched groups. In the matched cohort, the cognitive function of DC beneficiaries had improved over time, whereas HC beneficiaries experienced a reduction in cognitive function, indicating significantly greater cognitive decline than the DC group (P = .01). Mean behavioral symptoms scores decreased after 1 year for both groups, indicating overall improvements in behavioral symptoms. However, the amount of changes in behavioral symptoms over time were not significantly different between the two groups.
Both groups showed an increase in the ADL scores, but the changes were greater in the HC group than in the DC group (P < .001), indicating more deterioration in physical function in HC beneficiaries.
| DISCUSSION
To our knowledge, this study is the first investigation to document and compare the effectiveness of DC and HC services under LTCI in Korea with a nationally representative sample of PWD. This study found that DC beneficiaries were more likely to show less deterioration in cognitive function and less disability progression than HC beneficiaries, but they experienced a similar decrease in behavioral symptoms after 1 year. This finding may indicate that DC was more effective than HC for delaying functional deterioration among PWD. Results from this study offer a unique contribution to the literature by determining the effectiveness of DC programs for PWD offered within a public LTC system.
It is difficult to compare our study results with other studies on DC for PWD, because previous studies varied in terms of features of FIGURE 2 The absolute standardized differences (%) between beneficiaries before and after propensity score matching between day care and home care We observed that behavioral symptoms improved in both groups after 1 year of receiving services in the comparison of matched cohorts, even though the difference between the two groups was not significant. This finding indicates that both types of services were effective in managing behavioral symptoms among PWD. Results of the previous studies on the effects of DC and HC on behavioral symptoms are mixed. One study reported fewer behavioral symptoms in both DC and HC beneficiaries with a level of 3 after 1 year of receiving services in Korea. 19 Another study found a relationship between DC use and fewer behavioral and psychological symptoms over 2 months among PWD as compared with those who did not use DC, 32 although they did not find any significant group differences on the occurrence or the duration of depressive symptoms or agitated behaviors over time. One study found a decrease in behavioral and psychological symptoms and a reduction in the number of psychotropic drug prescribed among DC beneficiaries, but more symptoms and an increase in psychotropic drug use in HC beneficiaries. 21 Given these mixed results, it is difficult to draw a conclusion as to whether DC is better at decreasing behavioral and psychosocial symptoms among PWD over time among different care modalities. However, the reduced behavioral symptoms observed in both groups over the 1-year period in this study seem to support the expansion of HCBC services for PWD, given that behavioral symptoms are associated with caregiving burden and have been a main cause of institutionalization for those with dementia. 33, 34 The present study showed a discrepancy of findings regarding behavioral symptoms between the two analysis methods. According to the multiple regression models, behavioral symptoms improved less nearly half of all PWD, 37 and one of the main reasons for DC use. 20, 38 There may also be a need to add a sensitivity analysis on the subset of subjects with more severe behavioral symptoms at baseline and adopt the same cut-off for both HC and DC groups, to assess for potential differences of these two service types. Despite the increasing use of HCBC in Korea, the LTCI has been criticized for its inability to provide PWD with appropriate services that are tailored to their functional care needs. The LTCI funds allocated to HCBC were mostly spent on HC services (73.8%) and were rarely spent on day and night care service (16.6%), home-visit bathing service utilization to increase DC use among PWD. Further work to understand the contributions of DC to mortality, medical expenses, health-related quality of life, and caregiver burden and satisfaction is necessary.
| Limitations
This study had several limitations. First, although the LTCI services delivered at home or DC centers predicted improvements in cognitive and physical function as well as behavioral symptoms, it is not clear that the amount of change was clinically significant. Further research is necessary to examine the effects of DC with a longer observational period than 1 year. Second, given that this study was performed in PWD with a benefit level of 3 who received services for 1 year, it might not be appropriate to apply the study findings to the cohort in other benefit levels or those in the same benefit level who received shorter periods of services. Third, the variables used for PSM were limited because several variables known to affect cognitive and physical functions (eg, education level or use of pharmacological treatment)
were not available in the data set. Fourth, we limited our data to the earliest cohort of beneficiaries who had received services over the initial 1-year period. Before LTCI was implemented in Korea, long-term care services were provided only to older adults in extreme poverty. 9 We aimed to evaluate the effectiveness of DC and HC services provided to PWD most of whom had not been a recipient of these services to inform future planning and supplying of LTCI services.
Even though the present study provides some insights on different care modalities in the community setting, these results may not generalize to other cohorts. Despite these limitations, to our knowledge, this is the first study to compare the effects of DC and HC services, using the national data set, with a minimization of the selection bias through PSM; therefore, the findings of this study are generalizable.
| CONCLUSION
The results of this study show that DC had favorable effects on delaying the deterioration of cognitive and physical function among PWD compared with HC service. The study also indicates that both services were effective for improving behavioral symptoms, although there was no significant difference between two service types. Our study provided baseline data for developing ways to vitalize DC services (ie, infrastructures, personal expenses, promotions, or service improvement) by comparing the general characteristics of all beneficiaries with dementia enrolled in the level 3 LTCI category. HCBC policy implications in Korea and the short-term results described in this study will provide important policy implications relevant to LTC in many countries that are facing a significant increase in the population of dementia patients. Specifically, the study findings of more improvement in cognitive function and less decline in physical function in DC provide evidence that DC services are likely to result in better health outcomes in PWD. It is important to expand dementia care services in the community and to confirm the long-term effects of DC services among PWD. There is also a need for continued research to examine short-term and long-term behavioral and psychosocial benefits of DC among PWD and their caregivers and to identify the key feature of DC services that have helped alleviate caregiver stress and behavioral symptoms.
